Functional role of adenosine receptor subtypes in the regulation of blood-brain barrier permeability: possible implications for the design of synthetic adenosine derivatives.
The objective of this investigation was to determine the functional role of adenosine receptor subtypes in the regulation of blood-brain barrier (BBB) permeability. The presence of the equilibrative es and ei nucleoside transporters at the BBB was also determined. Studies were conducted in an experimental in vitro BBB model comprising bovine brain capillary endothelial cells (BCECs) and rat astrocytes (RAs). The presence of the receptors and transporters was investigated by a combination of RT-PCR and radioligand binding assays. Changes in paracellular permeability were investigated on basis of changes in trans-endothelial-electrical-resistance (TEER) and transport of paracellular markers. In BCECs the presence of A(2A) and A(3) receptors and the es nucleoside transporter was demonstrated. The A(1) receptor was absent, while the presence of the A(2B) receptor and the ei nucleoside transporter remained uncertain. In RAs the presence of all four receptor subtypes and the es and ei nucleoside transporters was demonstrated. Upon application of selective agonists no significant changes in TEER or the transport of the paracellular markers were observed. The functional role of adenosine receptor subtypes in regulating the paracellular permeability of the BBB is probably small. It is unlikely therefore that the BBB transport of synthetic adenosine analogues is modified by permeability changes. The es nucleoside transporter might play a role in the BBB transport of synthetic adenosine analogues.